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This is the Microscope 
You are Waiting for 


These are the lenses that make 
up the heart of a microscope. 
Assembled and mounted on the 
stand they become a B&L Mi- 
croscope ... the microscope you have been 
planning to purchase when restrictions 
are lifted. 

It will represent the best and the latest in 
the application of optical science to micros- 
copy. From the initial mathematical calcula- 
tions to the final inspection each B&L Micro- 
scope will always measure up to this 
standard and each is the product of the 
experience that has gone before. 

These are the facilities of America’s first 
and finest optical glass plant, new methods of 


manufacture such as the diamond milling of 
optical parts, new materials such as the B&L 
low temperature lens cement and other new 
techniques. All these things, and more, will 
be combined to give you the finest optical 
equipment that can be built. 


BAUSCH & L 


OPTICAL CO., ROCHESTER, N. Y. 


MB 


MAKERS OF OPTICAL GLASS AND A COMPLETE LINE OF OPTICAL INSTRUMENTS FOR MILITARY 
USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION AND CONSERVATION 


iease mention THE AMERICAN BroLocy TEACHER when answering advertisements 
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Biotocy TeacHers ATTENTION // 


A complete colorful set of Nature Study Charts 


This series of Nature Study Charts is composed 2 | 
of the celebrated Mumford pictures of birds, ani- 
mals, plants, minerals and shells. The charts are | = } 
size 24 by 32 inches and the 40 plates contain 627 


eolor illustrations which will add life and zest to 


classes in nature study, biology and general science. 


An Exceptional Value 


The complete set of 40 plates on 


heavy paper in charthead with tripod 4 


Order from: HRUSHES 4 


DENOYER-GEPPERT COMPANY 
5235 Ravenswood Avenue CHICAGO 40, ILLINOIS 


CAROLINA CULTURES BIOLOGY SLIDEFILMS 
A DEPENDABLE CULTURE SERVICE 
Class of: 25 50 75 100 Eight rolls comprising 288 detailed drawings and de 
Li Giant Amoeba proteus $2.00 $3.50 $4.75 $6.00 scriptions of all important invertebrate and vertebrate | 
stan udy) |] animals on 35 MM SLIDEFILMS project to full| 
L2 Paramecium multimicro- screen size 
F nucleatum 1.50 2.50 3.25 4.00 1] 
giant 1 nt Slidefilms in all High School sciences. 
! Visual Sciences—264C, Suffern, N. Y. 
L60 Hydra, Green or 
Brown 1.50 2.50 4.00 — 
L220 Planaria maculata or 
lorotocephala 1.75 3.00 4.00 5.00 
SAME PRICE AS AMOEBA: THE AMERICAN BIOLOGY 
P. caudatum Peranema Pandorina 
P. aurelia Volvox Eudorina y 
; Stentor Spirostomum Actinosphaerium TEACHER 
Vorticella Chlamydomona Mixed Protozo: 
Vinegar Eels of the National Association of Biol- 
ogy eachers 
SAME PRICE AS HYDRA: 
Euglena Euplotes Spirogyra Issued monthly during the school year from 
Arcella Daphnia Nitella October to May 
Chilomonas Copepods Elodea 
Centropyxis Diatoms — Cabomba Publication Office—N. Queen St. and McGovern 
Myriophyllum Ave., Lancaster, Pa. 
To minimize wartime delays all livir culture i 
pped Special Delivery same day received, or accord Editor-in-Chief—JoHN BREUKELMAN, State 
met ping edule Phe ve prices Teachers College, Emporia, Kan. 
tage not Spec 
Ri ery fee w ged to istome Managing Editor—Cnas. B. Price, 7449 Stewart 
For Drosophila cultures, Tenebrio or ‘‘M worms,” Ave., Chicago, Il 
\ rium S ortment living Frog rurtles, 
Rat M ‘ ( gue number l¢ Subscriptions, renewals, and notices of change of 
Cultures of Bacteria and Fungi are also available. address should be sent to the Secretary-Treasurer, 
i : We have a complete line of Presery Specimer M. A. RUSSELI iO California Ave., Royal Oak 
F M pe S tern Slides, D ng Inst Mich 
ications—CAROLINA TIPS 
Cat ‘ nut lé W be ent free por The entire Staff List will be found in the Octo 
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Elon College, North Carolina Annual membership, including subscription, 
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Photography 


DONALD s. LACROIX 


Amherst High School, Amherst, Mass. 


Natural history photography is one of 
the most interesting branches of this al- 
ready widespread hobby of taking pie- 
tures. Girls and boys who belong to the 
school Camera Club or who are interested 
in taking pictures should be encouraged 
to adapt their hobby to biology. This 
topic can be discussed under two head- 
ings—field photography and photomi- 
erography. 

Field photography: In this category 
there is an untold wealth of material in 
the back vard, park, on the hike, at sum- 
mer camp, and during week-end trips 
afield. A lifetime’s work can be outlined 
for the person really interested in natu- 
ral history photography. All sorts of 
plants and animals and their habits can 
be recorded on film. The outstanding 
prerequisite is patience. Lacking this, 
a person equipped with the best cameras, 
exposure meters, and filters can bring 
back only mediocre results. 

For field work the student needs a 
camera with which he is able to get with- 
in inches of his subject. The camera 
should be of the plate and film-pack vari- 
ety with a double extension bellows, and 


NOVEMBER, 1944 


No. 2 


it should be used on a tripod at all times. 
A plain background is often desired, and 
this can be obtained by using brown 
wrapping paper or a large gray blotter. 
Sometimes the black focusing cloth can 
be pressed into service. 

For color work the student will find 
little better than an A2F Argus—using 
this camera on a tripod also, and stop- 
ping down the iris diaphragm for better 
depth and definition. This camera will 
focus on objects at 15 inches without 
supplementary lenses. Thirty-five mil- 
limeter Kodachromes of flowers taken 
with this outfit can be mounted between 
2 «2 glass slides and will project beauti- 
fully in the classroom. A tape measure 
is a necessity when setting up the small 
camera for close work, and a tilting top 
will enable one to swing the camera 
through many angles. The writer and 
his students are building up a collection 
of wild-flower pictures using the camera 
deseribed above. 

Photomicrography: The simplest set- 
up for taking photomicrographs is shown 
in Figure 1. Here a small camera is 
fastened directly to the tube of the 
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Fig. 1. Showing set-up for taking photo 
micrographs using adapter for Argus camera 
on spencer microscope. 


microscope with a special adapter made 
especially to fit the camera lens to the 
microscope. This combination can be 
used to make pictures of stained mate- 
rials from which 45 or 5x7 enlarge- 
ments can be produeed. These can be 
pasted in the pupil’s notebook and parts 
of the picture correctly labeled. Or 
they can be bound under glass, making 
a permanent mount for classroom use. 
Larger cameras can be used with 
microscopes if a horizontal set-up is ar- 
ranged. A homemade adapter for mak- 
ing a light-tight connection between 
microscope and camera can be evolved 
from various sizes of mailing tubes. 
The source of light for photomicrog- 
raphy may be a lantern slide projector 
or a 100-watt electric light bulb in the 
student-made microscope light shown in 
Figure 2. 
Trial exposures must be made to de- 


termine the correct time. Carefully 
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compiled notes on the nature of the light 
source, its distance from the camera, the 
type of objective used, the nature of the 
slide photographed, and kind of film, 
will help the student succeed in pro- 


ducing excellent pictures. 


Dos AND DonT’s 


1. In shooting flowers, wait until the 
wind dies down, or use a cellophane tent. 
Never ‘‘steady’’ a stalk or branch with 
the hand, because this will only intro- 
duce more motion rather than less. 

2. Try to get pictures of plants in their 
natural habitat—bring them inside only 
for special purposes. Maneuver around 
so that the background is in shadow. 

3. A mirror to reflect sunlight into a 
bird’s nest will help make a better pic- 
ture, 

4. Use side-lightine to give third- 
dimensional effects—.e., have the line of 
sight from the camera to the subject and 
the line of light from the sun come to- 


vether at a 40° angle on the subject. A 


Fic. 2. Microscope illuminator made from 
two tin cans, by high school student. A 60- or 
100-watt bulb suspended in larger can has its 
rays directed downward at an angle by the 
smaller can soldered over a hole cut in the 


larger one. 


i 
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piece of white cardboard should be used 
to reflect light into the shadow side of the 
subject. 

5. Stop down the iris diaphragm to 
about f.16 or f.22 for sharp detail and 
depth of field. 

6. A panchromatic film (such as Pana- 
tomic, Panatomic X, lospan, or Super 
Pan Supreme) gives best results for 
flowers and autumn coloring. Fast 
films are not necessary unless pictures of 
living animals eall for fast shutter 
speeds. 

7. In winter, keep camera under the 
clothing, and do not leave outside too 
long as shutter mechanism may contract 
and stick. Also look out for fogging of 
the lens from condensed moisture or 
breath. 

5. An exposure meter of the photo- 
electric type will save much film by pre- 
venting over- or under-exposure. 

9. When using double-extension on a 
camera for very close work, allow about 
double normal exposure. 

10. In photographing insects, calm 
them down with a short sojourn in the 
refrigerator. They won’t be so nervous 
after a brief cooling! 

11. When photographing bird or ani- 
mal tracks in snow, set the camera on a 
tripod at a height of about 18 inches to 
2 feet above the snow surface. Focus 
on the second track or foot print and stop 
the iris-diaphragm down to f.22) or 
smaller. Under-expose slightly to save 
surface detail. Aim almost into the sun 
or quartering into it. Shield the lens. 
Use a vellow filter. Take this type of 
picture when the sun is low, either early 
in the morning or late in the afternoon. 
Orthochromatice film is best here. 

12. It is advisable in some shots to in- 
clude something which will mdicate the 
size of the object photographed. This 
‘‘something’’ may be a ruler, steel tape, 


a pencil, or even a person’s hand or 


finger. One of the prettiest natural 
color shots of dandelion blossoms, taken 
at a distance of 15 inches, looms so large 
on the projection screen that some folks 
exclaim ‘‘What pretty  chrysanthe- 
mums’’—just because there’s nothing to 
show relative size. 

13. Vibration is the bug-a-boo in 
photomicrography. The opening and 
closing of a shutter serves to introduce 
more of the same. Avoid it by doing 
as follows: hold a piece of black paper 
between objective lens on microscope and 
the slide (or other material being photo- 
graphed). Open shutter, withdraw 
black paper and count the number of 
seconds necessary to make the proper 
exposure, insert black paper again and 
close shutter. Remove paper. Advance 
film for next exposure (or if using plate 
camera, replace Cark slide and remove 
plate holder). 

Things to Shoot: Flat pictures or 
lantern slides for class-room projection 
can be made by pupils from negatives of : 

1. Trees—shade_ trees, local forest 
trees, hard woods, evergreens, deciduous. 
Shoot them winter and summer to get 
general shape and appearance. Photo- 
graph close-up of trunk to show texture. 
Record twigs to show bud arrangement, 
leaves to show leaf type, flowers, fruits. 
Usine Kodachrome, record the changes 
in autumn coloration on one maple tree. 
Repeat vear after vear and see if a tree 
voes through the same color changes 
every fall. 

2. Flowers—best done in color. A 
collection of local wild flowers. A series 
on local garden species. 

3. Weeds and poisonous plants—an 
excellent project. 

4. Seed dispersal—many interesting 
adaptations in fruits for seattering their 
seeds can be recorded. 

5. Habitat groups or plant associa- 
tions—a collection of photos to show 
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desert, swamp, forest, sand-dune, marsh, 
sea-beach, and high altitude association 
calls for a lot of interesting work. An 
especially useful series can be photo- 
graphed seasonally—a few pictures being 
taken during each of the four seasons. 
6. Insects—there is a wealth of mate- 
rial here for the photographer in getting 
pictures of life stages, nature of injury 
to the host, peculiar adaptations, contro! 
methods for pests, activities in a bee-hive 
and so on. 
nests, eggs and young are 


Adult birds 


ean be photographed if the student has a 


7. Birds 


comparatively easy to get. 


lot of time and more ingenuity and still 
more patience. 
8. Wild animals 


ealls for a great deal of time out-of-doors, 


this branch of work 


quick thinking and acting, a knowledge 
of the animal’s habits and the ability to 
Flashlight 


may be baited and operated in the man- 


live out-of-doors. set-ups 


ner of trapping the animals. Also visit 
the local zoo. 

9. Farm animals—types and breeds of 
domesticated animals provide a most in- 
teresting project. 

10. Pets 
are right around home. 

11. Fungi 


and bracket-fungi offer a rich field for 


don’t forget these, and they 


mushrooms, toad-stools 
the photographer. 

12. Fish 
fishes in natura! color makes a challeng- 
It might 


a eolleetion of local game 


ing project for any youngster. 

be well to ‘‘tie-up’’ with some experi 

enced fisherman 
13. Freaks—the 


make a fascinating photo hobby. 


unusual in nature 
Trees 
or plants growing in peculiar places, such 
as pines on boulders, twisted trunks, 
branches growing in odd shapes and 
roots growing through other plant parts 
make interesting pictures. Monstrosi- 
ties such as double-headed turtles and 


animals with extra legs should be re- 
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corded on film, 

14. Photomicrographs of plant and 
animal tissues studied in the laboratory 
are always instructive and fun to take. 
Try Kodachrome on stained slides. 

15. Tracks of animals in snow or sand 
can be photographed early in the morn- 
ing or late in the afternoon when the sun 
is low enough to render good shadow 
pattern. It is best to catch these trails 
soon after they have been made. This 
study often leads to some interesting de- 
tective work as in the case of a fox track 
on snow following that of a mouse; or the 
wing marks of an owl at the end of a 
rabbit trail. Set up the camera so that 
it will shoot into the sun or quartering 
Shield the lens so that the sun’s 


This method al- 


into it. 
rays do not strike it. 
lows for deep shadows in the footprints, 
and makes them stand out more dis- 
tinctly against snow or sand 

16. Industries—any industry involv 
ing biological processes will present a 
large number of interesting possibilities. 
Commercial fisheries, lobstering, shell 
fishing are a few sea-shore industries. 
orcharding, forestry, garden- 
ing (victory type just now) all make use 
of many biological fundamentals. Bak- 
ing, brewing, wineries, distilleries should 
show commercial uses of enzymes and 
ferments, and if the foreman or superin- 
tendent of one of these is approached, he 


could arrange for some picture taking. 


Iv IS A SOURCE OF REGRET that it was not 
possible Lo obtain, for the photography issue, 
an article dealing with the use of amateur 
ies in biological science, Several teachel 


who were known to have some experience 
Three of 


these had joined the service or were about 


along this line were contacted. 


to be indueted; others were unable for vari 


ous reasons to take the time to work up an 


article. If vou have some experiences with 
the use of movies in the teaching ol biology 
and if vou want to share them with the read 


ers of THE AMERICAN BioLoGy TEACHER, why 
not write them up and submit them to any 


member of the editorial staff? 


Bird Photography with Biology 


Students 


ALLEN DOWNS 


Stevens College, Columbia, Missouri* 


Two years ago one of my students in 
a biology class became interested in bird 
habits. 
so together we rigged up the blind illus- 


Ile wanted to make observations, 


trated, and we used it in the spring to 
watch nesting. Other students grew in- 
terested and compiled their observations, 
making a fairly complete set of notes on 
the water ouzle, vellow-headed blackbird, 
and red-wing blackbird. Much interest 
was aroused in the class as a whole, and 
the obvious connection of photography 
was realized. 

The following year, students in a pho- 
tography class under my direction co- 
operated with biology students in using 
the blind. Our difficulties were the usual 
ones, no equipment and little money. 
Qur advantages were primarily co- 
operative school administration and a 
few unusual students. 

Our blind was erected from a music 
We used 


about four yards of unbleached muslin, 


stand and a large umbrella. 


dved green, and sewed to the cloth of 
the umbrella. Holes were cut for win- 
dows and ventilation. The total cost was 
about $4.00, the major expense being the 
music stand. <A tripod or Victor light 
stand could be used as a base and would 
We saw that 


the wind blowing the cloth frightened 


perhaps be more steady. 


some of the more timid birds so we drove 
sticks into the ground along the bottom, 
pinning the edges of the muslin. <A 

The work reported in this article was done 
while the author was teaching in Boulder High 


School, Boulder, Colorado. 


heavy wire ring sewed into the hem 
would be better if one did not mind sacri- 
ficing portability. 
when special conditions made use of the 
umbrella blind impractical, we took ad- 
vantage of natural hiding places, but on 
the whole this simple blind served most 
satisfactorily. We used it in the trees, 
in water, and once on a step ladder (not 
so effectively). 


On some occasions, 


Our photographie equipment improved 
as time went on, but we started with a 
used 5 = 7 Corona view camera, equipped 
with a nine-inch rectilinear lens and a 
This cost $12.00 and 
I believe it would not be impossible to 


few plate holders. 


find similarly priced equipment even 
today. 

In order to produce a proportionately 
larger image and to save film, a 2} x 34 
reducing back was used. The back to- 
vether with a film pack adapter cost 
$12.50. 
bersome 2} x3} camera with a lens of 
Since ordinarily 


The result was a somewhat cum- 


nine-inch foeal length. 
a 2131 camera has a lens of about 
four-inech focal length, considerable mag- 
nification was achieved with the nine- 
inch lens. A homemade wire view finder 
was attached with a parallax adjustment. 
A calibrated scale was scratched on the 
back framing piece, as illustrated. The 
scale was determined by framing the im- 
age in the ground glass at commonly used 
distances. This was useful when quick 
work was necessary. A fairly large lens 
shade was made from sheet metal with a 
frietion fitting and lined with black vel- 
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vet. We found a large Crown tripod at 
a second hand store for $3.00. This 
equipment is adequate for fairly simple 
problems in bird photography and the 
total cost need not be over $35.00. 

kor more serious work to be used for 
visual education, | managed to assemble 
more elaborate equipment. I used a 
Leica with a 135-mm. f. 4.5 lens givine 
an image somewhat over twice norma! 
size. This lens is coupled with a range 
inder making for speed and accuracy in 
focusing. Another advantage of this 
lens is that a simple ground glass unit 
may be used as the lens is attached to 
the tripod instead of the camera. The 
f. 4.5 lens is slow for some conditions but 
ordinarily it is satisfactory. Most of my 
pictures have been taken at f. 9 at 1/40 
second in bright sunlicht. 

One of my students came upon a large 
colony of Great Blue Herons in 1942. 
There were 25 nests in use, all at least 
50 feet from the ground in laree cotton- 
woods. This heronry was about six miles 
east of Boulder, Colorado, in a grove 
which was cut on either side by creeks, 
and therefore very difficult to approach 
during the spring rains. The owner of 
the property had watched and protected 
the birds for several vears and the site 
had evidently been in use long before 
this. I was anxious to get stills and 
movies in color of the adults feeding the 
young, so a student and I built a plat- 
form in one of the centrally located trees. 
After climbing the tree a few times with 
the aid of ropes, it became evident that 
some method less strenuous should be 
emploved 

As the voung birds were nearly ready 
to fly, and the problem was developing 
into a major operation, we decided to be 
leisurely about it and get it done cor 


We made 


] 2 hard wood with shorter 


rectly for use the next year. 


steps of 


pieces nailed to the ends, forming an in 
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verted “u.’’ This made our trips up 
and down the tree much easier and con- 
siderably safer. The wooden platform 
Was constructed on the ground and 
pulled up to a crotch in the crown of the 
tree about 12 feet from the top, resting 
on branches that | hoped would be strong 
enough. We had diffieulty in bracing 
the platform properly and finally found 
it necessary to use large supports of 
wood as shown in the illustration, 

The following spring I returned and 
as I had hoped, the platform had come 
through the winter intact. The birds 
were just beginning to repair the nests. 
[ thought it advisable to wait a few 
weeks rather than risk frightening them 
away. 

Late in May I started observation and 
photography of the birds in earnest. I 
pulled the cameras, tripod and blind up 
on a rope and arranged it, securing the 
blind by nails. The Leica, on tripod, Was 
directed at a nest about 20 feet away in 
another tree. The young were still in- 
cubating, although a few had already 
hatched. In waiting for the adults to 
return, time weighed heavily on my 
hands and I was reduced to counting 
nails, catching flies and finally to utter 
After what 


boredom. seemed to me 


hours, (it was actually only about two 


they began coming in. As was usually 
the case on succeeding trips, no bird 
settled on the nest at which I had the 
camera directed, so a shift was neces- 
sary. The day was clear and bright so 
the camera could be used at a small aper 
ture and fairly fast exposure, and a few 
pictures were made after having spent 
about five hours. 

After several visits the birds became 
used to the strange disturbance and the 
presence of the blind and returned 
almost immediately. It then beeame a 
very pleasant adventure and a number 


of my friends were induced to climb the 


| 
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1. Umbrella and musie stand, showing mode of attachment. 


Umbrella blind, showing camera openings and ventilation holes. Note stakes around base, 


and camouflage. 


View camera, showing view finder in place, homemade lens hood and cable release bracket, 
wing back. 

+. Hlomemade view finder, showing parallax adjustment. 

5. Leiea camera with 135-millimeter lens, showing remote control attachment. 


6. Graflex camera, showing path of light through the reflex equipment and extension tube for 


6-inch lens, 


ind & Umbrella blind in use, 
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tree with me. Just before the young 
herons were ready to fly, the blind was 
an exciting place to be with the adults 
returning from all directions as fast as 
they could catch fish. The young birds 
fought among themselves over the food 
and it seemed impossible that they could 
keep their footing. Indeed, a few did 
not, as we found several dead ones at the 
foot of the trees and once came upon one 
that had just fallen. He was hurt, ap- 
parently, so we took him home with us 
and caused much excitement in our 
neighborhood. The next day we re 
turned him to the heronry and put him 
in one of the more accessible nests evi- 
dently none the worse for his experience. 

The movies ] roved to be a bit too much 
fer me, as I had to choose between a six- 
inch telephoto lens and a normal one for 
a 16-mm. camera. The telephoto lens 
covered little more than the beak of a 
heron, and the small lens two or three 
nests at once. An 8-mm. camera would 
have been less expensive but the pictures 
would have been too small for visual edu- 
cation use. 

Very often wilder species would not re- 
turn as lone as the blind was near the 
nest, I found that a remote control was 
With the camera mounted 


necessary. 


on a camouflaged tripod, and _ placed 
quite close to the nest, a string can be 
run back to the blind. I have used this 


method successfully with ducks and 
grebes by placing the blind 50 to 75 feet 
from the nest. The tripper was made 
from the metal protection for covering 
permanent electrical wiring. 

[ have found a Graflex equipped with 
an old rectilinear lens mounted in an 
extension tube useful in taking hand pie 
tures of birds in the open, such as bird 


flight or 


proached, such as ptarmigan or juncoes, 


birds that may be easily ap- 


This outfit is too cumbersome for use in 


the blind but the reflex focusing is ideal 
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Sereech owl. Taken with Speed Graphic, with 


No. 0 flash bulb synchronized with shutter. 


for moving objects in the open. 

The Exacta camera, which is a reflex 
type on a smaller scale than the Graflex, 
is particularly good for bird work. 
Made in 35-mm. and vest pocket size, it 
is one of the very few true single lens 
reflex cameras in the 35-mm. size. The 
main advantage of the single lens reflex 
is the ease in focusing and finding the 
image. Also, anv long focal leneth lens 
may be used with the proper fittings or 
extension tubes, whereas in the coupled 
rangefinder types, the lens fitting is quite 
involved. 

In buying used equipment, a guaran- 
tee should be demanded for a period of 
time sufficient to thoroughly test the 
camera. Upon first examination, be sure 
that the frame and box are true, and that 


the lens mount is parallel to the film ear- 


| 


1944 | 


rier. See that the focusing arrangement 
functions, or if not, that it can be easily 
repaired. In the case of a_ bellows 
eamera, check with the back off near a 
bright light for pinholes in the bellows, 
and see that the bellows are pliable and 
not brittle. If there is a focal plane 
shutter, check for holes in the curtain 
Check the shutter 
at all speeds for approximate accuracy 


and test for strength. 


and naturally check for missing parts. 
In testing a lens, make a diagram on 
paper using horizontal and vertical lines 
overlaid with conecentrie cireles. Take a 
picture of this diagram, using the lens. 
If the diagram is reproduced accurately, 
lines straight, and same thickness and 
perfect circles, the lens is an excellently 
corrected one. To check definition, use 
the lens as a projector for a sharp Koda- 
chrome slide. A eovered light behind 
the Kodachrome, throwing light through 


the lens and onto a white card ten feet 
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from the lens, should produce a sharp 
image. 

Good equipment is, of course, a de- 
cided asset, but we found that good pic- 
tures could be taken with improvised 
equipment. Perhaps more education and 
enjoyment is derived if it does not come 


too easily. 


Canadian Nature, a magazine founded in 
1939 for the purpose of presenting interest- 
ing nature information in popular form, is 
issued in September, November, January, 
March, and May of each year, It is an offi- 
cial publication of the American Nature 
Study Society. 

Included among the members of the ad- 
visory board are: Ellsworth Jaeger, Buffalo 
Museum of Science; Ernest Thompson Seton, 
Santa Fe, New Mexico; Dr. Frieda Cobb 
Blanchard, University of Michigan; Dr. E. 
Lawrence Palmer, New York State College 
of Agriculture; Dr. William G. Vinal, Mas- 
sachusetts State College. 

Information concerning Canadian Nature, 
may be obtained from Canadian Nature 
Magazine, 177 Jarvis Street, Toronto, On- 
taro, 


Photography Through the 


Microscope 


LT. THEODORE DOWNS 


Medical Administration Corps, Army Air Forces 


This article is a report of the proce- 
dure used in taking simple microphoto- 
graphs through a standard laboratory 
microscope. 

The equipment was as follows: a dark 
room, a microscope, a Model C, F 4.5, 


35 mm. Argus camera, a supply of 
Super-X film, a reading lamp with a 60- 
watt bulb, a piece of thin ground glass, 
cut to fit the frame of the camera. 

It was noted that too much light was a 
disadvantage, and that it was best to 
move the lamp to a distance suited to the 
density of the object to be photographed. 


In most instances the 60-watt bulb was 


placed about ten inches from the reflee- 
The pro- 
cedure was relatively simple. The slide 
was placed under the desired objective 


tion mirror of the microscope. 


and the focus adjusted as usual for 
A small notch 
was filed on the back side of the fine ad- 


microscopic observation. 
justment of the microscope, then the 
camera was placed directly on the ten- 
The camera was set 
with the 
diaphragm opened to its largest stop— 
in this case F 4.5, 


for a support or adapter of any kind. 


power eye piece. 


at its longest distance and 
(There was no need 


Since we made the exposures in a dark- 
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Fig. | \rgus camera in place on top oft 
iboratory nicroscope, 60-watt bulb at vary 
1g distances 


om the microscope. 


t was not necessary to have 


ened room 


a light-proof connection between the 


microscope and camera.) The image 
was then brought to a sharp focus on the 
eround glass on the back of the camera 
and when the final adjustment had been 
made another notch was filed on the 
back of the fine adjustment. These two 
notches gave us a measure of the exact 
amount was necessary to turn the fine 
adjustment in order to change from 
visual focus to the camera focus. The 
camera was then loaded and placed on 
the microscope. In order to avoid blur- 


ring the image by vibration the ex- 
posures were made by setting the camera 
for time exposure, then turning on the 
light for the required length of time (a 
few exposures were made at 1/25 of a 
second ; for these a trigger release on the 
camera was used 

The pictures were taken at three differ- 


ent magnifications. For photographs 


where high magnification was desired, 
the 4 mm. or 
used (Fig. 2, J 


tion the exposure time varied from 16 


100-power objective was 


Under this maenifica- 


i Nov. 


With 
lower magnifications, the exposure time 
With the 16 mm. or 10- 
power objective the exposures ranged 
2, F 


With the 40 mm. or 2.6-power objective, 


seconds to as high as 64 seconds. 
Was decreased. 
from one to four seconds 


we used exposures as short as 1/25 of a 
second. It should be noted that different 
diaphragm openings, different kinds of 
film, and different distances between the 
light and microscope would require dif- 
ferent exposure times. These have to be 
determined experimentally for each com 
bination of light, film and stop opening. 


small 


stained slides ot 


number of pictures, using 
chick embryos, were 
taken on Kodachrome film. The result- 
ing Kodaslides are excellent for projec 
tion if the exposure time is. correct, 
Kodachrome has less ‘‘latitude’’ than 
black-and-white film If it is under- or 
over-ex posed the picture is not only Too 
dark or too ‘* washed out,’’ but the colors 
will not be true. 

The prints shown in this article are 
enlargements from the 35 mm. negatives 
They were made with an enlarger which 
had been rebuilt from an old bellows 
camera. Contact prints on film or glass 
can be mounted for lantern-slide projec 
tion. In some cases the negatives them- 
selves are suitable for projecting and 
may be made into lantern slides. This 


procedure offers a simple method of 


making slides or prints of microscopic 
and smaller MICrOSCOPI1E objects. 

In making pictures by this method a 
record should be kept of each exposure, 
including the following items: exposure 
number with corresponding subject title, 
objective used, exposure time, lamp wat- 
tage and distances from the microscope 
to the mirror. Only if a careful record 
Is kept for each exposure Call errors be 


corrected for subsequent ones. 


| 

| 


1944 | Photography Through the Microscope 37 


Fig. 2. Series of microphotographs taken with 
camera as shown in figure 1. Camera set at 
infinite distance, 10-power ocular on microscope, 
objective 4, 16, or 40 mm. as indicated below. 

\. Cross section of Ascaris, 40 mm. objective. 

Bb. Cross section of earthworm, 40 mm. ob- 
jective 

(, Marked portion of B, through 16 mm. 
objective. 

D. A portion of a Hydroid colony, 40 mm. 
objective. 

KE. Marked portion of D, through 16 mm. 
objective. 

F. Aquatie annelid, 40 mm. objective. 


G. Immature starfish, 40 mm. objective. 


H. Various stages in cleavage of starfish, 16 
mm. objective. 

I. Gastrulae of starfish, 16 mm. objective. 

J. Section of columnar epithelium, 4 mm. 
objective. 

K. Section of hyaline cartilage, 4 mm. ob 
jective. 

L. Longitudinal section of bone, 4 mm, ob- 


jective. 


ALLEN Downs and Lv. THEopore Downs, 
whose articles appear in this issue, are broth- 
ers. Both are interested not only in pho- 
tography as such, but particularly in its ap- 
plications to the various teaching fields. 
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TAKE A PICTURE OF IT 

One way to get closer to living things 
is to photograph them. However, many 
students and instructors who try this are 
disappointed simply because they fail to 
vet really close to their subjects. This 
is almost as true when the subject is a 
student demonstrating artificial respira- 
tion or a victory earden project or a 
scarlet fever placard on a front door as 
when it is a bluebird or the leg of a flea. 

Several ideas in this issue, notably in 
the articles on bird photography and 
photomicrography suggest ways of get- 
tinge close to the subject. There are 
others. Even simple box cameras may 
be fitted with cheap supplementary 
lenses which shorten the focal length, 
permitting sharp focus on nearby ob- 
jects. Focus before loading camera by 
holding a piece of ground glass at the 
open back, having the shutter open as 
for a time exposure.) An inexpensive 
holder for cut films may be fitted on a 
light-proof box behind many kinds of 
cameras, making it possible to obtain 
large images of very small objects. Or 
simpler yet—a piece of black paper with 
a pine hole in the center may be fastened 
over the lens, greatly increasing the 
‘depth of foeus.’’ 

Popular literature is available for both 
the beginner and expert. This single 
issue of THE AMERICAN BiloLoGy TEACHER 
can merely introduce a few ideas. 

My thanks are due the contributors 
and advisors who assisted with this issue, 
and particularly to the Editor-in-Chief 

to whom has fallen many responsibili- 
ties which a guest editor might reason- 
ably be expected to assume. 

Lr. (j.¢.) Ricuarp F. Trump, U.S.N.R. 
Guest Editor 


Don’t miss any issues of Volume VII. [ft 
vou have not alre: ly done so, be sure to re 


new your subse iption at once, 
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A PHOTOGRAPHY PROJ- 
ECT FOR BIOLOGY 


BioLoGy STupDENTs frequently ask for 
suggestions on photography as a biology 
project. The chief difficulty appears to 
be in finding things to photograph. The 
following ideas may help you get started. 

I. Pietures of trees: 

1. Whole trees, taken against sky 
background to show typical 
shapes. Close-ups of bark. 

2. Illustrations of proper planting, 
bracing, pruning, and other care 
of young trees, 

Decayved places needing treat 
ment or those already treated. 

4. Uses of trees: construction lum 
ber, firewood, erosion eontrol, 
windbreaks, shade, ele, 

If. Pietures of domestie animals: 

Different breeds of livestock, 
poultry: Care and feeding, 

2. Different breeds of dogs and 
eats; pictures illustrating proper 
or improper care and training. 

Ill. Pietures illustrating how man controls 
his environment : 

lL. Series contrasting natural woods 
or prairie with cultivated areas. 
To show how man has altered 
natural conditions. 

2. Procedures to control undesir 
able forms of animal life such 
as insect pests. 

3. Various agricultural operations. 

4. Flood control, artificial plant 
ings of trees, bird-feeders in use, 
ete. 

5. Hunting and fishing situations. 

LV. Pictures illustrating man’s fight 
against disease: 

l. Quarantine signs on houses. 

ym Hospital facilities for medieal 
treatment. 

3. Illustrations tor rules of good 
diet, cleanliness, ete. 

4. Proper first aid treatments. 

5. Proper and improper means ot 

garbage disposal, ete. 

V. Pictures of mammals and birds: 

The easiest Way 1s to place captives 
in natural surroundings, but such 
pictures should be labeled to in 
dieate this tact otherwise the 
phote grapher isa “nature faker.” 
(Ask to see the book, Nature 
Photography Around the Year.) 

VI. “Table-top” pictures: 


1. Aquarium and terrarium set-ups. 
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2. “Faked” scenes from nature. 

3. Experiments or demonstrations 
arranged to convey a definite 
biologieal idea. 

VII. Pietures of animal homes: 

1. Bird’s nests. 

2. Dens in ground, trees, ete. 

3. Nests on ground, rabbit, ete. 

4. Different kinds of habitats where 
plants and animals live. 

VIII. Pietures of snow seenes and animal 
tracks. Take them when sun is low 
so shadows will make tracks more 
prominent, 

GENERAL SUGGESTIONS: Ask for books 
and articles on how to take good pictures. 
Don’t try to take close-ups of small ob- 
jects such as birds’ nests unless your 
camera can be focused for such pictures. 
Remember that a picture is often more 
interesting if it includes a person who is 
looking at the object you are photo- 
graphing. And above all, remember 
that your collection of pictures will be 
worth credit only if it is effectively dis- 
played along with fairly complete notes 
about what each picture means. 

B. L. Evestone anp Ricnarp TruMP 
Keokuk Senior High School, 

Keokuk, lowa 


Dr. GreorGe Lynn Cross, who has been 
serving as acting president of the University 
of Oklahoma since January 1, has _ been 
named as permanent head of the institution. 
Since joining the Oklahoma faculty in 1934 
he has served as head of the department of 
hotany, acting dean of the graduate college 
and acting director of the University of Okla- 
homa Research institute. 

Gsertrup Hjyorra Situ, president of the 
Southern California Association of Life Sei 
ence Teachers, has submitted mimeographed 
reports of the number of teaching projects 
which are the result of coordinated efforts of 
science teachers, counselors and »vrincipals. 
These consist of problems, outlines of teach- 
ing units, special courses and programs. 
Some of the material will appear in early 
issues of The American Biology Teacher, 

MoperN Meruops MATERIALS for 
Teaching Science, by Heiss (one of the as- 
sociate editors of The American Biology 
Teacher), Obourn and Hoffman, published 
by The Maemillan Company, contains a 
twenty-one page illustrated chapter on pho- 
tography, ineluding a list of sourees of pho- 
tographic equipment and a list of selected 
reterences, 


THE CLEVELAND 
MEETING 

THE REPRESENTATIVE ASSEMBLY met at the 
Hotel Statler, Cleveland, Ohio, September 
15, 1944, for reports of officers and commit- 
tees and transaction of necessary business. 
Miss Knauz emphasized that the membership 
goal still remains 3000. Mr. Russell reported 
that contributions by members, in response 
to Dr. Jeffers’ invitation, totaled $224.10. 
The board approved the continuation of 
Special Issues and Conservation Units. The 
price of back numbers of THe AMERICAN 
s10LOGY TEACHER Was set at 25¢ a copy or 
$2.00 a volume. An elections committee was 
appointed, consisting of G. W. Jeffers, 
Chairman, Prevo. L. Whitaker and H. P. K. 
Agersborg, Lebanon, Illinois. A number of 
other items were considered, some of which 
will be discussed in future numbers of the 
journal. 

The program session was held in the Pine 
Room of the Statler Hotel on Saturday, 
September 16, in connection with the fall 
meeting of THkt AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE. President 
Trowbridge, Glen Ellyn, Illinois, presided 
over the day session of the program and 
Past President M. A. Russell, Highland 
Park, Michigan, was in charge of the ban- 
quet. 

The outstanding reputation of the speakers 
on this complete program was influential in 
bringing out the fine audience which attended 
all of these meetings. The consensus was 
that this was one of the finest programs to 
be presented by Tue Association, for it 
Was punctual, pertinent, varied, informative 
and most interesting. A cooperative, cordial 
and enthusiastic spirit was in evidence at all 
times. It was the local committee's careful 
planning which made this such a pleasant and 
worthwhile gathering. 

The novel feature of this year’s program 
was the Sunday morning visit to the Crile 
Museum. 

The following program was presented : 
Word of Welcome 
Mr. M. A. Russell, Immediate Past-president, 

Highland Park Senior High School, High- 

land Park, Michigan. 

New Fronts in Biology Teaching 

Mr. Arthur O. Baker, Directing Supervisor 

in Seience, Cleveland Schools, Cleveland, 

Ohio. 

Here, There—Yesterday, Today, Tomorrow 

Professor EK. Laurence Palmer, Rural Edu- 

cation Department, Cornell University, 

Ithaca, New York. 

The Need Among Teachers for Developing 
and Maintaining an Adequate Sense of 
Status 

(Cont ’d on p. 41) 


Why Not A Photo Club? 


RALPH A. ROOD 


Lake wood Higl School, Lakewood, Ohio 


Nine vears of experience as faculty 
sponsor of a photographic ¢lub in a small 
six-vear high school with which I was 
formerly connected has been so worth- 
while and pleasurable that I heartily 
recommend such a project to other biol- 
ogy teachers. The club with its weekly 
meetings became an easily motivated ac 
tivity interesting to all, student and 
teacher alike. An added advantage was 
the ease with which money could be 
raised in connection with the regular 
work of the group. 

For the teacher, it gave a compelling 
hobby to be shared with a succession of 
new members to whom the process seemed 
as magic. To the student member, it 
brought a start in a life-long recreational 
activity, as well as an immediate chance 
to record his biological experiences such 
as field trips with their views of bird 
nests, flowers, insects, and the seasonal! 
changes in trees. For the department, 
it enabled us to develop a collection of 
visual aids in the form of 8 « 10 colored 
enlargements and lantern slides of local 
material useful in teaching biology. 

The plan of organization was kept as 
simple as possible to allow maximum par 
ticipation by members. The only re- 
quirement was the ownership of some 
tvpe of camera. Students were admitted 
from the ninth through the twelfth 
grades. Semester dues furnished funds 
for program materials, while the larger 
sums were raised with the sale of prints 
of grade- and high-school groups such as 
homerooms, athletic teams, and plays. 

Through the co-operation of the super- 


intendent and the principal, a portion 


of our store-room was partitioned off, an 


exhaust fan installed; and a sink and 
simple table rounded out the essential 
set-up. Money raised through the vears 
was used in buving a fairly good camera 
and an enlarger. Other items were con- 
structed by club members in the school 
shop or were obtained from the local 
variety stores. The school librarian 
built a fine reference selection in the sub- 
ject field, and many of its ideas were 
tried out by the members. 

At the beginning of each semester after 
the membership was determined, a list of 
projects was made. Each member was 
then assigned to a committee, and the 
vice-president in charge of programs 
then began to get each group in action 
at least three weeks before the program 
date. The actual work was done after 
school, or at home in the evening, so that 
a finished result could be shown whil 
demonstrating how to do it 

Kor example, coloring prints was a 
part of a series of meetings involving 
flower photography. The series in 
¢luded program items on lighting, com 
position, film types, filters, exposure, de 
velopment, enlargements and finally the 
coloring. With extra prints, the actual 
steps in both the oil and the water-color 
methods were repeated, and the results 
compared. Finally, those particularly 
interested were encouraged to try their 
hand at the process 

For the biology class member, the club 
was used with projects. For example, 
one boy had twin sisters. Portraits were 
taken front and profile to illustrate his 
report on similarities of physical traits. 
Another was the use of the camera to 


illustrate nutrition experiments on rats. 


: 
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Sphinx moth with cocoons of Braconid parasites. 


Small prints were mounted on a chart 
to illustrate the progressive changes. 
Still another was that of feet and their 
care. Normal and flat feet, correct and 
incorrect type of shoe, the proper and 
improper way to stand and walk were al! 
illustrated with views of class members. 
Charts were constructed using enlarge- 
ments and finally lantern slides were 
made for use in the department with 
later classes. 

| found no end to program material 
available—photomicrographs, trick pic- 
tures, photographie cartoons, special ef- 
fects with extension bellows, and many 
others. Frequent emphasis on funda- 
mentals was given by deliberately doing 
something wrong to see what would hap- 
pen. 

The time I have devoted to this work 
has been well worth the effort. Two 
bovs later helped pay college expense 
through the skills developed in the elub, 
while one exceptional lad went on to pro- 
fessional training and is now with the 
photographic division of the army air 
force. The enthusiasm of many other 
club members has more than repaid me 
for my efforts. Let me again recom- 
mended such a elub to other biology 


teachers 
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Larva of Monarch butterfly. 


(Cont ’d from p. 39) 

W. W. Martin, Former Professor of Psychol- 
ogy, The Woman's College of the Univer- 
sity of North Carolina, Greensboro, North 
Carolina. 

Aviation Calls the Doctor 

Dr. Andrew C. Ivy, The Medical School, 
Northwestern University, Chieago, Illinois. 

Tropical Diseases 

Dr. Carroll L. Bireh, College of Medicine, 
University of Illinois, Chicago, Illinois. 

The Nation’s Health Lies in the Soil 

Mr. Ollie E. Fink, Curriculum Supervisor, 
Conservation Edueation, State of Ohio, 
Columbus, Ohio. 


BANQuET ADDRESS 
“The Science of Biology and the Future of 
Man” 

Dr. Anton J. Carlson, President, The Ameri- 
can Association for the Advancement of 
Science, Professor Emeritus of Physiol- 
ogy, University of Chicago, Chicago, 
nols. 


SuNDAY—CRILE MUSEUM 


Lecture, “Evolution of Energy Releasing 
Systems in the Animal Body,” and Tour 
of the Museum, Dr. Daniel P. Quiring, 
Western Reserve University, Cleveland, 
Ohio. 
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After Exposure— What? 


The Darkroom Versus The Corner Drug Store 


JAMES PERKINS SAUNDERS 


Northbridge Senior High School, Whitinsville, Massachusetts 


‘You Press The Button—We’ll Do 
The Rest.’’—Years ago this slogan was 
coed by one of the early manufacturers 
of popular snapshot cameras. Quickly 
the simple expression caught the public 
fancy. Around this idea there has been 
built up a sizable army of snap-shotters 
who press the button and then take the 
roll of film to the corner drug store to 
have them do the rest. While this pro- 
cedure may be acceptable to a majority 
of picture makers, it should not be fol- 
lowed by those who would derive the ut- 
most from their picture-taking efforts. 

The biologist. because of his specialized 
training, is well aware of the unlimited 
photographic possibilities in the living 
world. If he takes pictures, he usually 
has a definite idea of just what he wants. 
If he is a teaching biologist, he has some 
plan in mind as to exactly how the pic- 
tures will be used in the classroom to 
illustrate some unit of work. To be able 
to develop these ideas to the fullest ex 
tent, it is important that control of all 
the photographic processes remain in the 
photographer’s hands—in the hands of 
the one who has the definite ideas in his 
mind. 

To get the most out of photography, 
one should do his own photo-finishing. 
This requires a darkroom and some spe- 
cial equipment, to be sure, but it is sur- 
prising how easily the simple require- 
ments may be met. 

The darkroom may be anything from 
most any room after dark, with simple 


window coverings, to a specially con- 


structed room. The main thing is to 


provide for complete darkness so that 
even the fast panchromatic materials 
may be processed. If a sink and run- 
ning water can be provided, so much the 
better, but work can be done even in a 
closet where all solutions have to be 
made up outside and carried in, and 
where washing has to be done elsewhere. 
As far as school is concerned, possibly 
you are fortunate in having a suitable 
darkroom already provided. Maybe 
your school has a Camera Club. Ar- 
range to make use of it. The Biology 
Department and the Camera Club should 
should be on friendly terms. Possibly 
you could form a_ Biological Photo- 
graphie Club to combine both activities. 
By all means provide yourself with some 
form of a darkroom, no matter how sim 
ple or humble and use it! 

While space limitations prohibit a 
complete discussion of darkroom pro- 
cedures, a few suggestions may be help- 
ful. lor more detailed information the 
reader is referred to the list of references 
at the end of this article 

Of all the methods of developing, the 
time and temperature tank method is 
much to be preferred. Inexpensive de- 
veloping tanks made of bakelite are ob 
tainable with adjustable reels to take 
most of the usual sizes of film from 35 
mm. to 616. The film is slipped on the 
reel in total darkness, the reel placed in 
the tank, and the cover put on. All re- 
maining steps in the developing process 
may be carried on in the tight. 

While film developing may be the least 


interesting part of photography, it must 
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Tor Puoro: (snapshot) Straight enlargement 
of straightforward photograph using artificial 
illumination. Since the final desired photo was 
to show students watching Paramecia as pro- 
jected on sereen by micro-projector, students 
are arranged so as to be looking at screen. 

MippLe PHoro: (time exposure) Straight en- 
largement of straightforward photograph using 
only the light which came from the screen and 
the micro-projector. Sinee any other light in 
the room causes the image of the Paramecia 
to fade out on the screen it was impossible to 
include enough light to show any students. 

BorromM Puoro: Multiple enlargement using 
the two above negatives combined by dodging 
to give the final desired result. This photo 
would only be possible by control in the dark- 
room—never would it be possible through the 


corner store, 


be kept in mind that all future work 
with the film depends upon careful and 
exact work at this stage. 

Chemicals for developing, printing, 
and enlarging might well be purchased 
in the prepared powder form which 
merely requires the addition of water to 
make a quart, half-gallon, or gallon of 
the desired solution. Leave to the more 


technically minded photographer the 
mixing of complicated chemical formu- 
lae. 

For contact printing, some type of 
printing box should be built, or pur- 
chased. However, if the box is home- 
made, the builder may incorporate any 
special or desirable features in its de- 
sign. Such features as will allow dodg- 
ing, light control, and adjustable mask- 
ing will give the operator more control. 
Very satisfactory designs for homemade 
printing boxes can often be found in 
most popular books and magazines on 
photography. 

The photographer will soon find, how- 
ever, that straight contact prints are of 
limited value. This is especially true 
of prints from the smaller-sized cameras. 
As far as classroom use is concerned, the 


principal use of contact prints is found 


— 


in the field of projection where the print 
is made on a lantern slide plate, or on 
safety positive film, bound between glass 
plates, and projected on a sereen. 

It is here in the field of the making of 
projection slides that we first see the 
value of the darkroom over the corner 


drug store. You cannot take your film 


| 
3 
4 
4 
ad 
ins oi 
=> 
' 
\ 
bal 


44 The American 


to a drug store and say; ‘* Please develop 
this roll for me and give me one projec- 
tion slide of each good exposure. The 
making of projection slides is too spe- 
cialized for the ‘‘run-of-the-mill’’ photo- 
finisher In most cases, if vou want 
these slides vou will have to make them 
yourself. And—in making them yvour- 
self, vou can control all the steps in the 
finishing process to obtain the exact ef 
fect vou wish to brine out for your 
classes. 

For those who feel that the making of 
projection slides 1s too complicated, let 
it be said right now that the process is 
fundamentally the same as that used in 
making contact prints on paper. If you 
can make good contact prints on paper, 
vou can, with a little practice, make good 
projection slides. Try it! 

With vour smaller sized negatives you 
will probably use the newer 2 x 2-inch 
slides and projector. With your larger 
negatives you may wish to use the larger 
31» 4-inch slides and the standard lan- 
tern-slide projector. By either enlarge- 
ment or reduction, however, any sized 
negative may be made into a slide of 
either size. The Data Book on Slides 
and Transparencies gives you all the 
detailed information. 

While we are on the subject ot pro- 
jection slides we should not fail to men- 
tion the most ideal type of 2x2 Inch 
slide—the Kodachrome - slide. This 
type of silde is processed by the manu 
facturer. The use of this full color slide 
in classroom teaching is increasing, for 
it brings into class all the shape and de- 
sign formerly brought by the black and 
white slide, plus the color. To use this 
type of slide the teacher-photographer 
must have a camera of the proper size 
and type to take Kodachrome film. 
Your dealer can answer your questions 


or vou may consult the Data Book on 


Kodachrome You then merely load 
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your camera with this film, expose ac- 
cording to simple directions, and send 
vour film to the manufacturer’s filro 
processing laboratory. The pictures 
will be returned to vou in the form of 
slides ready to be projected in your 
¢lassroom in a 2 » 2-inech slide projector. 

If prints on paper are to be used in 
the classroom they will, in most cases, 
have to be enlargements. To obtain 
enlargements will require an enlarging 
machine. These are obtainable in vari- 
ous sizes and price ranges Kunda- 
mentally, the enlarging process is similar 
to the contact printing process, except 
that the negative is placed in the en- 
larger and a magnified image of the 
negative Is projected onto the paper. 
Onee the exposure of the paper has been 
made, the development of the image 15 
much the same as with contact prints. 

Here in enlarging we find the max 
mum opportunity for control of the de- 
sired final effect. By varving the degree 
of enlargement any desired size of piec- 
ture may be obtained, or only a small 
portion of the original negative may be 
enlarged and used for the final print. 
By careful selection of the portion of the 
negative to be enlarged, great improve- 
ment in composition of the picture ma) 
be made. By dodging, the tonal values 
of the lights and shades may be altered 
to produce unusual effects, to emphasize 
some portions and subdue other portions, 
or to overcome some defect in the origi- 
nal subject, or in the negative. By 
multiple printing, several separate nega- 
tives may be combined into one print 
(See accompanying illustrations.) Here 
in enlarging we find the greatest argu- 
ment for the darkroom in preference to 
the corner drug store. 

The uses for enlarged photographs 
in the classroom are almost unlimited. 
They may be used on the bulletin board, 


passed around class, used in an opaque 


Sa 
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projector, used to illustrate procedures 
in experiments, or even for publicity for 
the Biology Department in school, or in 
the community. 

However, if you wish to obtain the 
utmost from your pictures, you should 
vive some thought to the mounting of 
the prints. Prints which are to be 
passed around class may be mounted on 
stiff cardboard and protected by a cov- 
ering of cellophane firmly fastened to 
prevent removal or tearing. Prints for 
the opaque projector may be mounted 
on stiff cardboard of a dark neutral color 
of suitable size to be handled by the ma- 
chine. Enlargements to be used on 
either the classroom or school bulletin 
boards might well be mounted as are 
Salon 


mounting boards. 


photographie entries—on large 
Why not combine 
science and art, when the occasion 
permits ? 

For the wide-awake, interested teacher- 
photographer there can be no doubt as 


to the answer to the question—‘‘ After 
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Exposure — What?’’— The Darkroom 
will win over the Corner Drug Store 
every time. So—Biology Teachers— 
Let’s, photographically speaking, adopt 
another slogan: ‘‘We’ll press the button 


and we’ll do the rest OURSELVES !’’ 


SELECTED REFERENCES 
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Photography. 
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(3) Kodak Data Book on SLIDES.  East- 
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(4) Kodak Data Book on Color Photography 
with KODACHROME and Kodacolor Film. 
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The Macmillan Company. New 
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Eastman Kodak Company. 
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(5) American Photography. (Monthly maga- 
zine.) American Photographie Publishing Com- 
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(6) Popular Photography. (Monthly maga- 
zine.) Ziff-Davis Publishing Company.  Chi- 


cago, Ill. $0.25 a copy. 


Filming in the High Country 


ALFRED M. BAILEY 


The Colorado Museum of Natural History, Denver, Colorado 


The high places have always appealed 
tome. The dark evergreen forests and 
open glades, which rise two miles above 
the sea, are the home of a myriad of 
secretive feathered folk that present a 
real challenge to one with an inquisitive 
nature. We know so little about their 
habits, for the country is large and the 
breeding season short. All are so incon- 
spicuous around the nesting areas that 
usually vear after vear rolls along with- 
out our finding some particular needle in 
the haystack for which we have long been 
searching. 


Each season sees us afield with our 


cameras above the timber line far up on 
the wind-swept mountain tops where we 
can look upon the forests below, hoping 
that some unwary ptarmigan will go back 
to her nest and so reveal the dark 
blotched eggs tucked away alongside a 
lichen-covered boulder. We have no dif- 
ficulty finding the males; oftentimes they 
advertise their presence by rising in the 
air on fast moving wings, cackling as 
they flutter upward and continuing to do 
so as they drop back to some prominent 
perch. We have watched them for hours, 
hoping they would pay a visit to their 
incubating mates; we have combed the 
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Boulder-strewn Alpine Flats at 13,000 feet. 


steep hillsides at around 13,000 feet ele- 
vation until exhausted, but our efforts 
have been unsuccessful. However, our 
exercise has not been in vain, for we 
have had wonderful days along the 
alpine flower-covered slopes where the 
gelobe flowers grow from along the edges 
of the snow banks, the marsh marigolds 
line the erystal clear streams, and the 
colorful Perry’s primroses enliven every 
sheltered nook. 

We have watched the flocks ot rosy 
finches as they fed upon the melting 
snow banks and have found their nests 
high above almost inaccessible elifts, 
where it was difficult to lash a movie 
camera; and we secured our pictures by 
throwing light with a mirror into the 
dark erevices in which they made their 
homes. 

Then there are the ever present Rocky 
Mountain pipits, near relatives of the 
forms nesting in Aretie Alaska and 
Canada. They are always hovering 
anxiously near, perching upon the great 


eranite boulders and jerking their tails 


Courtesy of Colorado Museum of Natura! History. 


nervously as they keep track of our prog- 
ress across the alpine boulder fields. Oc- 
casionally a pipit will flutter from under 
foot, jumping from her eggs which are 
well hidden in the moss, but it is surpris- 
ing how much territory one can cover 
without finding a nest. 

Coneys, the little tailless rock rabbits 
of the rock slides, keep up their incessant 
shrill piping and the marmots pose mo- 
tionless as long as we keep our distance, 
and then when danger threatens, they 
dive headlong into their roeck-lined bur- 
rows. 

It is in the depths of the dark Engel- 
mann spruce forests below, however, that 
the naturalist becomes humble. The 
Audubon warbler and the hermit thrush 
sing from the depths of the woods, their 
beautiful songs seeming to come from all 
directions at once. But rarely do we find 
a nest, 

There are three species of birds in 
these Canadian Zone woods that we have 


long desired to photograph; year after 


vear we have searched for the homes of 
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the pine grosbeak, the Clark’s crow, and 


the Rocky Mountain jay, and season 
after season our efforts have been unsue- 
cesstul. 

The jay has been a particular chal- 
lenge to us. We have made trips into 
the hills as soon as the drifted snow would 
allow, taking strenuous journeys on 
snowshoes along the steep slopes of the 
spruce-clad mountains ; we have watched 
the gray-colored birds come to our camp 
fires and take the food we offered and fly 
silently away; and then we have en- 
deavored to follow them—without sue- 
CeCSS. 

One season Mr. Neidrach and I were 
again in the high country, this time on 
Mt. Engelmann, near timberline. Snow- 
covered peaks were silhouetted against 
the cloud-flecked sky and the mountain 
streams were rushing, bank full, as the 
sun worked on the vast melting slopes 
above. The arctic willows were coming 
in bud, and the first white-crowned spar- 
rows had arrived in their summer haunts 
alone with their colorful neighbors, the 
pileolated warblers. 

We stopped to eat our lunch, and soon 
had several jays hovering inquiringly 
about. .As one hopped upon a log within 
arm’s length, we quickly set up our 
motion camera and then placed bread 
crumbs a few feet away. He was a 
vreedy fellow and allowed us little time 
for photography, for searcely had we 
backed away from the improvised feed- 
ing shelf before he swooped down and 
started gorging. After his beak and 
throat were crammed, he launehed him- 
self down the mountainside on outspread 
wing and crossed the little valley, disap- 
pearing into the dense spruce tangle near 
a dead snag which stood sentinel-like on 
the opposite slope. It seemed evident 
that our jay was earrying food to young 
or to be cached away for future use. 
With our equipment on our backs, we 
hurried to the dead tree and then sepa- 
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rated to search for the proverbial needle. 

In the perpetual gloom of the heavy 
forests it is almost a hopeless task to look 
for nests; keen ears are more essential 
than eyes, but if one is endowed with 
both, as is Neidrach, he is twice blessed. 
It was not long before a loud yell from 
down the slope brought the cheering 
news that the home of our intended pho- 
tographie victim had been found. The 
nest was rather a small affair for such a 
large bird, just a bundle of sticks in an 
Engelmann spruce, about 25 feet from 
the ground. Both parents were on the 
scene, one flying anxiously about with 
querulous cries and the other calmly 
feeding the begging young, paying no 


attention to us. 
Three small spruces were quickly cut 


Colorado jay on its nest. Colorado Museum 


of Natural History. 


and formed into a tripod to hold our 
camera on the level with the nest, and 
cross pieces were lashed into place for 
the photographers to stand upon. It was 
not necessary to use a blind, as is usually 
the case in bird work, for the jays soon 
became accustomed to our presence and 
would alight near the camera, grabbing 
with secant ceremony the bits of our lunch 
held out to them. Then they would 
quickly wheel to the nest, chuck the food 
down the throats of the eager voung and 


return for another handout. It was as 


; 
wees 
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near active cooperation from parent 
birds as a nature photographer ever re- 
CelVeS. 

And so our efforts to film the home life 
of the Rocky Mountain jay proved an 
anti-climax. We had searched hard and 
long to find them, and then our prey had 
proved disappointingly tame. We had 
secured the film desired, it is true, but 
we had no longer an excuse to go into the 
high places searching for the haunts of 
an elusive bird—our quest for the home 
of the camp robber was over. We had 
learned once again that anticipation 
brings pleasure and that success often is 
tinged with regret. 


ATTENTION LOCALS: Have your secretary send 


ne a request for special ANNOUNCE ment-report 


ms. Your news will be published if you send 
to me at once; inelude ideas and c¢ontribu- 
tions of your individual members. 

PREVO L. WHITAKER, 
University High School, 


Bloomington, Indiana 
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If vou have not already renewed 
vour membership be sure to do so 
at once. We cannot continue to 
send the journal to anyone whose 
name is not on our paid up list. 
The November issue will be the last 
one you will receive unless you have 
renewed vour membership by No- 
vember 25. 

M. A. Russeun 


Necretary-Treasurer 


For over fifty years the MARINE BIOLOGI- 
CAL LABORATORY has supplied schools, 
colleges and hospitals with dependable 
biological material. The Laboratory has a 
staff of many years’ experience and our 
goods are guaranteed to give absolute satis 
faction. 
Catalogue on request 
Address Supply Department 
Marine Biological Laboratory 
Woods Hole, Mass. 
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THE TEACHING SCIENTIST 


(A Publication for Scientists who Teach) 


Science Teachers in the classroom will readily appreciate the worth- 
while practical techniques and pedagogy that are regular features of 


C) Enclosed find $1.00 for 4 issues (one year’s subscription) of The Teaching Scientist. 


C1) Enclosed find 25 cents for a sample issue of The Teaching Scientist. 


THE TEACHING SCIENTIST 
published by 
Federation of Science Teachers Associations of New York City 


Thomas G. Lawrence, Editor 
55 West 11th Street 
New York 11, N. Y. 
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Turtox | PLANT MITOSIS 


Class-Room Charts 


The Turtox Class-Room Charts are now recog- 
nized as standard teaching equipment in more 
than 7.000 American schools. 


These charts comprise the largest series pub- 


lished, and you may have your choice of more | 
than 250 subjects at a cost of only fifty cents per 


chart—or as low as 36 cents per chart in sets. 


See your Turtox Catalog for illustrations 
and complete descriptions. 


Incorporated 


761-763 East Sixty-Ninth Place, Chicago 37, Illinois 


The Sign of the Turtox Pledges Absolute Satisfaction 


A Complete Biological Library 


If you could have a complete biological library for only $25 a year wouldn’t you 
jump at the opportunity? Biological Abstracts contains brief, informative abridgments 
of all the important biological contributions from some 2,000 journals. It is a complete 
library of the current biological literature under one cover. 


Many of the smaller educational institutions cannot maintain extensive libraries— 
yet it is practically essential in present-day teaching to keep abreast of current literature. 
Text books quickly become outdated. Practically before an edition is off the press, there 
have been recorded in the biologieal literature—and therefore in Biological Abstracts— 
outstanding advances of which teachers and students should be kept informed. Recently 
a prominent educator said, ‘‘ Knowledge of what has been and is being done is one of the 
first prerequisites. I know of no way by which this knowledge can be secured as quickly, 
accurately and efficiently as by regular and systematic use of Biological Abstracts.’’ 

As well as the complete edition at $25, Biological Abstracts also is published in seven 
low priced sectional editions covering closely related fields. Write for full information. 


BIOLOGICAL ABSTRACTS 


University of Pennsylvania 
Philadelphia 4, Pa. 


Please mention THE AMERICAN BIioLoGy TEACHER when answering advertisements 


| 
TURTOX UCTS GENERAL BIOLOGICAL SUPPLY HOUSE 
3 
= 


A Spencer Microscope being used aboard a United States heavy cruiser. 


Microscopes go into Battle, too 


Every warship has its hospital—not 
only to treat battle casualties but to 
care for illnesses and accidents. 

An indispensable item of equipment 
of course, is the microscope—used in 
clinical work, making blood counts, 
aiding in diagnosis, serving many lab 
oratory needs. 

Spencer provides these and many other 
optical instruments for the U. S. Navy 
—including battleship turret gunsights, 


aircraft and anti-aircraft gunsights, tur- 


ret periscopes, prism binoculars, field 
glasses and telescopic alidades for navi- 


gation. 


SPeNCer tess compasy 


BUFFALO, NEW YORK 
SCIENTIFIC INSTRUMENT DIVISION OF 
AMERICAN OPTICAL COMPANY 


Please mention THE AMERICAN BIOLOGY 


TEACHER When answering advertisements 


